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shows Rill. Therefore, no amendment of the drawings is required. Accordingly, 
Applicant respectfully requests that the objection be withdrawn. 

Claims 1-30 are objected to on page 3 of the Official Action for being in improper 
format and are rejected under 35 U.S.C. §112, second paragraph, as being indefinite. 
Claims 1-30 have been cancelled and replaced by new claims 31-53 in order to place the 
claims in proper U.S. format and to correct the various errors pointed out in the Official 
Action. No new matter has been added. Accordingly, Applicant respectfully submits that 
the rejection has been overcome and requests that the rejection be withdrawn. 

Having thus overcome each of the rejections made in the Official Action, 
withdrawal of the rejections and expedited passage of the application to issue is requested. 



Respectfully submitted, 




Date: September 17, 1998 
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Alexandria, VA 22314 



Attorney for Applicant 
Registration No. 33,805 
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Facsimile (703) 683-1080 
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APPENDIX OF CLAIMS 
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31. A capacitor regulated controllable voltage and current power supply 
comprising: 

a voltage reducing and current limitiiVg rectifying circuit arranged to be connected 
to an AC power source having one or mora phases and AC output terminals, wherein 

said rectifying circuit includes a QWn^nt rectifier device having rectifier output 
terminals, said current rectifier device be/ng parallel connected to said AC output 
terminals; and 

a capacitor parallel connected to/ a resistor and series connected between said AC 
power source and said current rectifier/device. 

£ J- 

32. The power supply of clain^ST, wherein 

said capacitor is series connected between said AC power source and primary 
windings of a transformer, whereby secondary windings of said transformer are connected 
to said current rectifier device. 

3 ( 

The power supply of clainv3+T*wherein 
said AC power source is connected to primary windings of a transformer and said 
capacitor is series connected between secondary windings of said transformer and said 
current rectifier device. 

V / 

<34? The power supply of claim -3rf, wherein 

said capacitor is series connected between said AC source and primary windings of 
a transformer, whereby secondary windings of said transformer are respectively connected 
to diodes to form a full wave current rectifier circuit. 

\ The power supply of claim wherein 
said capacitor is three capacitors respectively series connected between three AC 
output terminals of a three phase AC power source and three input terminals of a three 
phase full wave current rectifier device. 
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6 / 

JZtf^The power supply of claim ^f, wherein 

said AC power source is connected to a three phase transformer; and 

said capacitor is three capacitors respectively series connected between three 

terminals of a secondary winding of said transformer and a three input terminals of a 

three phase full wave current rectifier device. 

37. The power supply of claim 31 further comprising: 

a controllable current distributin \ device for actively controlling output voltage, 
said controllable current distributing da^e being parallel connected to said current 
rectifier device output terminals; and £/ 

a voltage output control device c onnected to said controllable current distributing 
device for supplying a control bias voltage to said distributing device. 



The power supply of claim 37, wherein 

said current rectifier device is a bridge-type full wave current rectifier device 
having positive and negative terminals and AC terminals; 

said positive and negative terminals are parallel connected in a current direction to 
said controllable current distributing device and said voltage output control device, and 
said AC terminals are parallel connected to said AC output terminals. 

t n 

The power supply of claim 3Sf wherein 
said AC output terminals are series connected to a load current detector device and 
parallel connected to a load voltage detector device to control said output voltage control 
device. ^ 

^4CC The power supply of claim 3^, further comprising: 
a second capacitor connected in parallel with said rectifier output terminals 
between said rectifier output terminals and said controllable current distributing device. 



J 
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41. The power supply of claim 37, wherein 

an output voltage control device with a bias arranged to be selectively connected to 
a control terminal of said controllable current distributing device, said bias including a 
series connected zener diode and current limmng resistor; 

a diode arranged to be selectively 9en?s connected in a current direction between 
said controllable current distributing devicfeand said output voltage control device; and 

a capacitor arranged to be selectively parallel connected with said load at a point 
between said output voltage control devioe said load. 



/0 <%rl ■ 

\Jrf, wheren 



JftZ The power supply of claim J*, wherein 
said current limiting resistor is parallel connected to said AC terminals and is a 
variable resistor having a tap terminal for producing a control voltage bias. 

s#$T The power supply of claim >2f wherein said controllable current distributing 
device includes a thyristor, said thyristor having a control connected to said tap terminal. 

£41* The power supply of clainy>W, wherein said current limiting resistor is a 
voltage distributing resistor, whereby said voltage distributing resistor has a tap terminal 
between two series connected resistors parallel connected between the two power source 
terminals, said tap terminal providing a proportional voltage bias. 

^45t The power supply of claim M , wherein a pulse-width modulation voltage 
output control device is connected to said output voltage control device. 
y ^ 

AfT The power supply of claim>I2f wherein 

said variable resistor is series connected to a phase shifting capacitor and said 
variable resistor tap produces a phase angle triggering modulation output voltage series 
connected to a triggering diode that controls said current distributing device. 
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& <w 

✓47. The power supply of claim wherein said 

said voltage output control device is a phase angle triggering modulation output 
voltage control device including a current limiting resistor, wherein 

said current limiting resistor is parallel connected to said AC terminals and is a 
variable resistor having a tap terminal for producing a thyristor control voltage bias, and 

said controllable current distributing device includes a thyristor, said thyristor 
having a control connected to said tap terminal. 

48. The power supply of claim 47, farther including a diode arranged to be 
selectively series connected in a current direction between said controllable current 
distributing device and said output voltage/control device. 

49. The power supply of claim 4Szl further including a capacitor parallel 
connected with said load at a point betwigj? said output voltage control device said load. 

50. The power supply of claim 37, further comprises a multiple voltage output 
circuit including: 

one or more controllable current distribution devices series connected in a polarity 
direction and together parallel connected wrth said AC output terminals, wherein each 
said controllable current distribution device is controlled by a respective voltage output 
control device, and said series connection forms an output voltage terminal; 

a diode arranged to be selectivd&y series connected to said rectifier output terminal 
in a current direction between one of^Kud one or more controllable current distributing 
devices and said respective output vditage control device; and 

one or more capacitors each/arranged to be selectively parallel connected between 
said output voltage terminal and a /oad terminal. 

*S4T* The power supply of claim wherein said one or more controllable current 
distribution devices is a thyristor. 



-7- 




.a 




• 




said current rectifier device is one or more bridge-type full wave current rectifier 
devices each having positive and negative terminals and two AC terminals; 

said positive and negative terminals of each said current rectifier device are 
parallel connected in a current direction to a respective controllable current distributing 
device and voltage output control device; 

said two AC terminals of each said current rectifier are respectively series 
connected to load current detector devices and respectively parallel connected to load 
voltage detector devices to respectively control output voltage control devices, wherein 



a series connected resistor and zener diode parallel connected with load terminals, 
wherein a tap connected to said series connection is connected to an output voltage 
control device, thereby conducting a feedback signal to said output voltage control device 
which controls said current distributing device. 
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PHOTOCOPY OF THE ORIGINAL HAND-CORRECTED SPECIFICATION 



THE ACTIVE CAPACITOR REGULATING TYPE C ONTROLLABLE 
VOLTAGE AND CURRENT POWER SUPPLY CIRCUIT 

_ ^ickr n -rct^ ^SUMMARY OF THE INVENTION 

The actr/e capacitor — regulating type control-lable 



\f\j < j er 5 voltage and current Dower suDply circuit is disclosed with 

)^ ^>*7 a volta <?e reducing and current limiting rectifying circuit 

. 5 - wn i cn — ~s — constituted by capacitors and a bridge type 
4 ft 



10 



' ctrrr^nt rectirier aevice^ w^ ^U^ ,L lb iliamuLeiizad in 
-that fine output terminals of the rectifying circuit are 
paraxial - - n . srs ! ' ph — with a current distributing circuit 
device^ -hcrccy — «e — actively controls the output voltage m 



BRIEF DESCRIPTION OF THE DRAWINGS 



Figure 1 is — basic — e - ircuit lil&W*- diagram of the 

£^ i5 invention. 

Figure 2 is a circuit ^sc^ema tic diagram of the invention 
illustrating ^-fret^ tho a ctiv e capacitor' is directly series 
combined with the AC input terminal of the full wave 
current rectifier device. 
20 Figure 3 is a circ^TT^cneniaiic diagram of the invention 

^illustrating tktre -jfcfee activ o Capacitor is series -c^biaed 
c wit-h: the primary winding of jtfnT transformer ^/hereby 
through the secondary winding of the transformer to 
provide output to the full wave current rectifier device. 



25 



Figure 4 is a circuit schematic diagram of the invention 
illustrating that the -activ e capacitor is series Cuiub irfed ^ ^ 
between the secondary winding of the transformer and the 
current rectifier device. 

Figure z is a circuit schematic diagram of the invention 
— --strat-..g zr^rr ^ th ^^ eii v e ~ capacitor s series combi -rred 



25 



with the cri.T.ary wincing cr the cransr crater ^ wh e r e by the 
secondary winding of the transformer with intermediate 
-8xfr«n on -^\ anci ~ v; ° diodes c onsiife trs-e a full wave current 
rectifier circuit . 
o tigure 6 is a circuit scnematic aiagram of the invention 

illustrating trisae- three - a c tiv e capacitors »e each 
respectively series combined between the three phase AC 
power source and the three phase full wave current 
rectifier device. 

10 Figure 7 is a circuit schematic diagram of the invention 

illustrating -^he*r three ■ active capacitors aaa- each 
respectively series combined between the secondary winding 
of the three chase transformer and the three phase full 
wave current rectifier device. 

15 Figure 3 is a circuit schematic diagram of the 

invention illustrating t - Kat the - active capacitor series 

<Zc?A, a- ec /e+£ 

inctailcd between the single phase power source and the 
lead, while the AC terminals of the full current bridge 
type current rectifier are parallel c ombin ed with the two 
20 AC output terminals. 

Figure 9 is a circuiE~schematic diagram of the invention 
illustrating ^wrt the front section DC output terminals 



directly parallel combined with a controllable current 
distributing device. 

Figure 10 is a circuit "schematic diagram of the 
invention illustrating - tKot the DC output terminals s©e 
r^rst parallel combined with .-w ave - filter capacitor and 
then parallel combined with^^a controllable current 
distributina device . 



. 

-u r igure - i is a circuit schematic diagram of the 
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invention illustrating^ teteftr .^controllable current 
aiSuriDumng device comprising oe linear or switching type 
soiici state controllable current distributing components 
or electromechanical components ore controlled by a 




Figure 12 is a circuit schematic diagram of the 



invention illustrating ^har -tfee^/ controllable current 
distributing aevice comprising o f thyristors J^sr* controlled 
by a voltage output control device with controllable 
10 voltage output. 

Figure 13 is a circuit schematic diagram of the 

ex. 

Ef* 1 



invention illustrating prcporticnal bias voltage 

circuit ~onsti ^±eed by £J*e voltage distributing resistors 
and >h€^ :ener diode which is series combined between the 
power source and control terminal of the controllable 
current distributing device. 

Figure 14 is a circuiT schematic diagram of the 
invention illustrating zhaz ^he^ controllable current 
distributing device >*r controlled by a voltage output 
control device with adjustable and setting permissive 
bias . 



Figure 15 is a circuit schematic diagram of the 
invention illustrating that controllable current 

distributing device J^ar controlled by the pulse-width 
25 modulation functioning voltage output control device for 
pulse-width modulation voltage output control. 

Figure 16 is a circv^t^schematic diagram of the 
invention illustrating jfcfce tfN controllable current 

/A/C '~<5~ 

distributing device co mprised - — e^- thvristors -em be- 



controiied by a phase angle triggering -oduiation output 

-3« 
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voltage ccntrcl ievice. 

Figure 17 is a circuit schematic diagram of the 

invention^ - wherein itg ^ output terminals _aj?e series 

combined with a^isoiating diode in the current direction. 

Figure IS is a circuit^ schematic diagram of the 
invention illustrating jjaat. the- ' output terminals 
parallel combined with a wave filter capacitor. 



Figure 



is a circuit schematic diagram of the 



invention illustrating tfrSt s^x±rr^ A capacitor Jx§ series 

c otff fff neo* 'be t w e e n the single phase AC current power source 
and the icaa, >iwr£e the two AC power output terminals 
leadina "3 the lead are parallel combined with a full wave 
current rectifier device and a controllable current 
distributing device . 

Figure 20 is the first example 
illustrating .she ^ multiple voltage 
circuit . 

is the second examoie 



f the invention 
^rcfc^ioR S output 

the invention 



■ €:ctraction - s output 



Figure 21 
illustrating ^multiple voltage 

circuit . 

Figure 22 is the third example of the invention 
illustrating t£e -^multiple voltage -extractions output 
circuit . 

Figure 23 is a circuit 'schematic diagram of the 
invention illustrating fehartr. a primary voltage stabilizing 
circuit is^ installed ahead of the output terminals. 

DETAII*2D DESCRIPTION OF THE INVENTION 



^T^jr^mpareq with ^the conventional DC power supply circuit 



wtfeiste. reducer voltage -ey-^ transformers^ ''j+iw " cprrf?& 



oowe* — s uppl y — „_ w 




\ 



-he voitace reducir.a ccmoonent - and^ -ho. cridae tvne current: 
v rectifier device for converting AC current: to DC current <^zt 

■^^^t^fess a smaller volume, 1-e^er weight, and lower cost/' wfi£4e^ 
\ l^T^ compar og wx-eh /niah freauencv carrier wave controlled 

5 switching type cower supply circuil 




* volume and v/eight^«cr less heat loss and even lower cost, 

^s — w e ll — zr3 — fto noise interference (EMC)^ /therefore -it — is - 
"V/ 1 ' 7 f"" - " gradually expanded from low power applications to medium 
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and large cower aDplicationsy ' thereof - using^felw — - dtJfejrVa 



capacitor as a voltage reaucmg component is 'same as using 
-^fte* conventional series combined a ctive resistors, the 
output terminal voltage is -^eve^ei related to the output 
current , when the output current is increased, the 

output terminal voltage is reduced while when the output 
current is decreased, the output terminal voltage will be 
raised^ -hh-; *• - on ( ^ — active — capacitor — regulating type 
-controllable — ■joilau^ — and current power supply — ^ rcui t ran. 

/I further installed with a controllable current 
distributing circuit device parallel ^ sombif ted with the 
output terminals of the current rectifier device^- "wTTe^e^^^ 
to actively control the output voltage, stabilized <TC"-the" 
sotting va ±ue. 

-fctve — inTra n r-jn n n ro p n G v -j ^ pr j below- 

J]<i5 rigure 1 is isfee tewic circuit BSseic diagram of tfesT 

/ower supply circuit wjLfc-tf c^ntrGitSBle voltage and current 




^hr^o ugh regulation of the ^HQ^rirre-^ jiapa^ is 
mainly couqj ribbed of th o f . 



c 



- V^i^AC power ^ource lOOiT/lty^is a single phase or multiple 
20 phase power source gioming — f^em — city cower ^or from the 

£ski€?{ -5- 




AC cower source c f cransfcrmer^^ 



f $ *~<j W t~J( — > Q f capacitor/ -rtMT suitable for application wtrttt AC power^ # 
jyieT^cf can be directly series co mjoing q between the 

5 AC power source 130 and the current rectifier device 103jj^ 



^ c an — be — g cir^c> s combined — botwcer. the AC power source 
100 and the primary terminals of transformer 102^ or 
■be — Gorioc comDinoa between the secondary terminals of 
transformer 102 and current rectifier device 103^ 
10 whex^irT /f?ie two end terminals of capacitor 101 can be 



further parallel ::mp:ncQ wie*i ^r^^r^Tihg resistor RlQ\y 0 

\t ^ 

X ^ — transformer — 102: - The transformer 102 is installed 

between the AC power source 100 and current rectifier 

device 103 for changing the voltage value of the AC 

15 power source 1 0 0 ^ w - heroin Is comprised of an isolated 

type structure with primary and secondary isolated 
windings or a self -couoled transformer structure with 
seli-coupied windings ^ # ^iie^ui /its secondary output 
windings can be a three — terminal^ type secondary 

20 winding^ with intermediate ^xt ricr^cns or £ti e A two- 

terminal^ type secondary windino^f # whorco -f 
transformer 102 is ?a — ooloctivo device which can be 
installed if required by the circuity psxtf /^he 
capacitor 101 can be series coxateirred between the primary 

25 terminals or secondary terminals cf the transformer 102, 

or the transformer 102 can be omitted iiirtea^ while the 
AC power source 100 and the active capacitor 101 >s 
directly series c embinea bexcre croviair.g input to tne 



^ ^curren: rectifier device 1 33^ ~/( is a full wave bridge 



current rectifier device 



type current rectifier device comprised of solid snare 
rectifiers for converting input AC power into full wave 
DC output^, 

-ffy first filter capacitor 104^ jtf i s parallel 

5 combined between the output positive and negative 

terminals of the current rectifier device 103 whereby to 
reduce voltage culsation^ jioroin the uaua u t t er can be 
^a ftip^-^d t c b o inatail^^gr hul iuatalluajk . 
*~~\{ > )^K controllable current distributing device 105^ ^€ 



by a r linea_ 
J 



cnn ^ ; "' Keq b P ^ linear ^rf switching type solid state 



20 



electromechanical components, or thyristors, wherein' 1L 
is Ma.c.e: = sna:noa oetween the output terminals of the 
cur.cr.c rectmer device 103 zo A gcncrat o- linear or 3 
switching type current - ^'u? £ ng functi- ew at load 

decrease or output voltage increase cf current rectifier 
103 cue to rising power source terminal voltage^, therapy 
, rn m--i- = ir. - a - aDl i .ll^l volLage; 
A An output voltage control device 10 6*^ ^S^i^f- 
electromechanicai or solid state components for 
controlling the operating status of the controllable 
current distributing device lOS^nri^rthog^to controls 
the output terminal voltage of the -active capacitor 
regulating type controllable voltage and current power 
suppiv circuit^ waertln ^ is comprised of : 1) jge 
25 current limiting resistor RU0 and zener diode ZDlloj2? 

series ^^and a i-s- lIu mi parallel ££&£k between 
the power source and control terminal of the 

r mj C .^ rCll J; b lg currenc distributing device, thereby h5 
~,&j-?> -nnctituto a voltage output control device with a fixed 



° la i^>7 ) -^* e fi: <ed voltage cistributir.r resistors R111 
J ^ 



Co /v^ € m 

R112 parallel ^am&i^ed between the :wo terminals of 

power source, w*«rire a zenor ciiccie ZD110 eetn-^e^ series 
-combined between its axM-ae-ti-on terminal and the 
controllable current distributing device thereby 
5 -jc onstitutc ■ a voltage output control device with a 
proportional bias; 3) a variable resistor VR110 oaui" be/ 
parallel g ombin - c d between the two terminals of power 
source, ;*hidre a zener diode ZD110 gan-b€ y series ^ouibir i e d 
between the cutout terminal of the variable resistor and 

10 the controllable current distributing device thereby, 4*r~ 

?onstitut^e a voltage output control device with a 
controllable bias; 4) the voltage output control device 
comprising of the pulse-width modulation functioning 
output voltage control device CL110 *^ used to perform 

15 PWM control the controllable current distributing device; 

5) voltage output control device i& coajtituted by a 

phase angle triggering modulation circuit^. 
^^A^isolating diode 101 is jj&t series - combine d between 
the power source output terminal leading to the second 

20 wave filter capacitor 108 and further to the load 109, 

thereby J>C~p£^vent the accumulated power at the second 
- wave filter capacitor 108 from flowing back to the power 
sourceX, tjxe-r^in /£he isolating diode 107 can be selected 
to be installed or not installed according to circuit 

2 5 requirement^", 

ff A A/ ^second -waw filter capacitor 108^ p*€ is parallel 
GombinoQ between the circuit output terminals leading to 
the load for further reducing the voltage pulsation^ . 4 
■ whp yn A n — t^he — capacitor — j»u b^ — selected — b e — instal l ed or . 

3 0 not — ias Lolled, 

-8- 



^ ^ , a. 

j{ A -oaa .^^X-^ s resistive load js* ^resistive and 



inductive nixing type load, ;>r ^rechargeable and 
accumulative type load, cr rotational electrical machine 
type load for matching with the activ e capacitor 
5 regulating type controllable voltage and current power 

supply circuity, 
^Tf X The -a e - tiv e capacitor regulating type controllable 
voltage and current power supply circuit can be 
installed with various type overload or short circuit 
10 protecting components such as^&orre fuse, circuit breaker 

and various surge voltage absorbing protective 
components as well as various ncise absorbing components; 
If J( Airload terminal voltage detector device 110}( is 
coupled between the two terminals of load 109 for 
15 transferring the detected voltage feedback signal to the 

output voltage control device 106. jiie-r-eby — Co— pcweide a. 
voltage feedback control function on the controllable 
current distributing device^ wh^r-rCf /fhe load terminal 
voltage detector device is comprised of 

20 electromechanical or solid state circuit component s>- 

^wtrir ch ccffi - bo selected to b e installed ±\ i n o t install e d, ~ 
J[f f Av^ load current detector device >t is series 

combined between the load 109 and the power source for 
transferring detected current signal to the voltage 
25 output control device 106 zh&xeSv protrude current 

feedback control function on conrrollable current 
distributing device 105^ wh^jfefff /the A load current 
detector device 111 is comprised of electromechanical or 
solid state circuit components^ vft- ish ten be ocleLleu Lu " 
»iied oe — — installed* — ^ 

-9- 
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ir X ^ontrci interface 1-2/ yC _s a manuai or 
electromechanical signal control interface comprised — e£» 
electromechanical or solid state circuit components for 
controlling the voltage output control device 106 and 
controllable current distributing device 105 w -wh e rein 

-12 can he sftlfi cted to be 



A 

installed 



€Ontr^ J nfprf^rp 



10 



>r not installed according to system 



requirements. ^ 

Figure 1 -^rg^^e^ cttjic circuit structure — febe — cubject- 
d^s i r gn^ — wherein with — the — ljuuuuii basic — r^aLuies, — a- 




^© — ^e — eif f or o nt — .mission — *ad — arlr" +• 4 nr — circuit compo- 
nents — ^5 il — function selections^ ^he circuit can be 

A. c*/L*~<t\ 4* a arc** ft f4m,^ rec+iftrs c****"**^ 



divided 



."to front section curr a nt ■» g yj ng r^vii +• 



15 



from AC input to full wave rectified current output and 
phr^ rear section output circuit^-j- ro nr full wave DC power 

^ *"* */r**> x 

-sourPC'e- to the load^ -UeiuiTl /the various circuit — embodying 



25 



©xamcLLa^ of the front section current rectifying circuit 
and the rear section output circuit are respectively 

described >s^beicw^_ m&If a t* *~*f:"4* is seimjr^ 

'~ffl > 20 ® ^epencitM- on/whether the transformer is selected* "outpu 




U ypes — o-£ — =4*e transformer secondary winding^ as — well — as 



r^mat 



ching full wave current rectifier device, and the 



caw 



Mr 





series-- eombme d positions of^artiwe capacitor^)Khe ^ front 

circuit ^ of ^Jro embodying 



'section current 

a xamp i - o — i 1 1 usr ^ = r ar| — i^ figure 1' h^s — thc^ following circuit , 



em b ody i ng" typp>'- 



Co <rc r^O //v ses~,rc 
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a^i^e capacitor 10^1- Jz&C ^directly — aorios — combined 
with the AC inpyj^ferminals of the full wave current 

rectif iej^-^evice 103^ cuch =^s figure 2 is a 

rcuit schematic diagram of the activ e capacitor 



30 



►regulating type controllable voltage and current power 
supply circuit, illustrating that the acti ve capacitor 
is directly series e ombin ed - witr h the AC input terminal 
of the full wave current rectifier device. 
^ >f^The *ec±^re capacitor 101 A ^sT sari ps — combinod with the 

fa) «^ primary windings of transformer 102, and. through the 

secondary windings of transformer 102 to transfer 
output to the full wave current rectifier device 103x # 
s tech as that figure 3 is a circuit schematic diagram of 
the active capacitor regulating type controllable 
voltage and current power supply circuit illustrating 

/**/ *o 

tnat ci^e «otiv e capacitor <£s-~ series somfiiiiied — with- the 

_^=r- - 

primary wmamg or the transformer wh e r eby- trvrough the 



10 



15 



secondary winding of the transformer, to provid e output > 
t^o the full wave current rectifier device. 
fff) ? p /he acri^e capacitor 101 A >«r s e r i es combin o d between the 

secondary winding of the transformer 102 and the 
current recrifier device 103^ # such a - 3 — tha t /igme 4 —±s- 

a circ^ir- schematic — diagram cx_ . -he activ e— -eapa^Tror 

— cei jn l rtin rj type controllable voltage — and current p ower 
supply circuit ill o perating thaiT~the ^eS ue capaci rbor 
— 1 ^ ?er i on cfomlfifrferf between t . hp snc o ndary winding ^ f^the 

^ansformor and the current rectifi e r devic& ^._ 

(2) > >0^he a^trrve capaciior 101 -w-secws — combined with the 



20 



25 



primary winding cf the transformer 102 whereby the 

secondary winding of the transformer 102 with 
lntermeaiaie oxtracrionc and two diodes constitute a 




wave current recrifier circuiz>; oueM ie theiL 

■s — a — circuit — schematic — diac^am — — — aetive 
■regular.-. *o rvrre s ontrollabio voltag e and 




■^w LranGformei^ — wh e reby e-he seconda ry 



winding zf the tranSXunuer with n^^rmediatc 

e xtractions — a na two diodes constitute a fulJ ^av ^ 
rnrr s mt roctifio - g circui t . 
(%) 6 ^y^hree oeeivc capacitors 101 -art each respectively > 

aories ^ cornoinGQ - between the three phase AC power source 
and the three phase full wave current rectifier device 
10 1Q 3^ c-ucn — — e*t€H: figure — 6 — irs — a — circuit — scftemat xc — 

diagram : f -he aotivG capacitor reaulat inn^-^fyp^ 

. fionr r~ ' ! nh " - — vn i "pge — ~nri c urrent cower supply circ uit. 

r^l-l^r^r^rzLr^ crrarc three — active — capacitors a^e^ each 

respectively series - co mbin ed between the- three phase AC 
15 po wer -source- and-- the — three phase full wave current 

g e ctiflei U HvTce. 

7 _ /*>^ he — power source^ transfers output to the three phase 



5V~***£ uransrcrmer 102, whereby three iiQXLL'sa capacitors 101 
are each respectively^ ooriso romoi-^oet between the 



20 



secondary winding of the three phase transformer 102 
and the three phase full wave current rectifier device 
103 if* srrefc — m — ^i*a-t~ — 3 — — a — -irmif ^nh^mjrM r 

diagram s-f- che cusfeivc eapeei^ox regulating type- 

C Qn1 " r " 1 la b i s — v o ltage — and — current — power — supp±y_oircuit 



2 5 illust^sxiM — ^hat — tirree a^stTve capacitors are — each 

re sperr - vex y series g^rnil i i 1 \±d botwc o n t-he secondary 

w ^^^g__cz — i~he — e hr ee — phas e — ^aasf or^ex and — t^e — fetvree 

- P^^se — full wave curr e nt — leiLiilcf r — devise . — 
7) 0he a^«^ capacitor 101^ >« r .ei.w — de railed between 
erj^- 0 —he single chase power source 100 and the load 109, 



10 



15 



20 



while the a: terminals cf the full current bridge type 
current rectifier 103 are parallel cabin ed - wit h the 



two 



output terminals^, while ^he positive and 
negative :er--.ais of the current rectifier device 103 
are parallel combine d in current direction with the 
controllable current distributing device 105 ao well as- 
thciL /i - he --tout terminals can be selectively series 
insrai.a a — w^eri a load current detector device 111 or 
parallel inctaiTf^ %ith a load terminal voltage 

.10 for detecting the relative current 

the output voltage 
modula t e the AC 




-s-he - activ e capacitor 



.regu lating controllable voltage end current p ower 

« wnprv L r circ ^r- illustrator ^s*w«. the aetivo capacitor 
is series installe d between the single phase power 
source and the load, while the AC terminals of the full 
current cricce type current rectifier are parallel 
c ome mac - ■ wit * - he two AC output terminals. 
^ff* Through matching with circuit components as well as 
function omissions and additions, the rear section output 
circuit of the embodying exampi* illustrated in figure 1 

25 dej3jnrilxed below =r- 
(fy ? TP <^/ he ful1 w ^ve rectified 4ul l • ■■ rave pulsatin g- DC output 
(|^_ terminals directly parallel I Smblncd ±U«*h a 

controllable current distributing device 105^ which is 
comprised of linear or switching type solid state or 
electromechanical components cr thyristors for acceptir.a 
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to 



15 



20 



25 



centre! by the voltage output control device 
addition, the aforesaid circuit can be series InotaYlea ° 
**i^a diode 107 in the current direction between the 
controllable current distributing device 105 and the 
5 output voltage control device^ a r v a il aa tha T a second 

J*a»? filter capacitor 108 can be selectively parallel 
mrT-fiiu.J between the output terminals as required,, stieir 
ifr " hat figure 9 >-i s a cirm i r scr.o m at i c diagram -of-fche. 

10 and r'irrpnt powcr -3trep± y circuit illustrat^ ^hnt 

^ £mt=s ^ on DC 3U ^?^ terminal's^ a*s- directly parallel 



< romD -3r^eq — 



controllable current distributing device, 
tf^he full wave rectified CC output terminals "art first 




current distributing device 105 which is comprised of 
linear or switching type solid state or electro- 
mechanical components or thyristcrs for accepting 
control by the voltage output control device 106>, j& 



is 



with a diode 107 in the current direction between the 
controllable current distributing device 105 and the 
output voltage control device, a^-^ o 11 g C that / second 
-wave filter capacitor 108 can be selectively parallel 
AJictalleS between the output terminals as required*., 
that figure 10 i-s-a-efrg^^ schematic rii^-^m — 
-cLive Capaei^E — regul a^^tg — cypu lunLiulla bie 
^oltaae— and. - currenx_. P owar_siippiy c ircui t illustratSJ 
that the DC output terminals are first parallel 
comoiriiu; .»iLh j*a»* filter capacitor and then parallel 
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^nTr'~;-..wi ~ — ^re-h a cent rcilaoie current distributing 
device . 

p ,7 X$rt ytfhe controllable current distributing device 105 

qZq ^ - comprising — linear or switching type solid state 
5 controllable current distributing components or 

electromechanical components -a^ee controlled by a 
voltage output control device 106 with fixed bias^ 
-wheiein $ie fixed bias is obtained includin g from the 
series combi -jved zener diode ZD101 (including the 
10 further series installed current limiting resistor 

RUCl^/^n addition, the aforesaid circuit can be series 
i - n email s d with a diode 107 in the current direction 
between the controllable current distributing device 
105 and the output voltage control device as well as 
15 that a second wa w o filter capacitor 108 can be 

selectively parallel :ua©#ai£ed / between the output 
terminals as required^ strch — — fcha-s-— figure 11 



20 



-^^trcirs s-chema^ic di agr^m t-h^ jotivo capacitor 

jca gr i ating — type — controllabl e — voltag e — *rtd — current: — power 

. , , ex. 
r supn i y — c^etnrcr ulustratisa - t^a^t- controllable current 

distributing device comprising of linear or switching 

type solid state controllable current distributing 

/5> 



components or electromechanical components 
controlled by a voltage output control device with 
25 fixed bias. 

/( )L lM^he controllable current distributing device 105 

f^e£f + k comprised of thyristor SCR110 >sr^ controlled by a 

variable resistor VR110, wherein the controllable 



anc the series 




ouwcui terminals^ / in addition, the aforesaid circuit 

can be series >r ^*££al£ ga "-w=e^fa a diode 107 in the current 

direction between the controllable current distributing 

device 135 and the output voltage control device <a-s-~ 

5 wgil — a ?? rh^ a second T .^ nre filter capacitor 108 can be 

A 

selectively parallel installed between the output 

terminals as required^ s-uch — a-s — that — figure 12 is--a 

r -e ixcui l o choma cic diagram — e-# tiie -^rftfM-ve Garpaoir^or^ 

jssettia^4n-g — s^ype — cont roll a b l e — voltage cm d — curr eivt — power-, 

10 sjippiy---cixtra«^-- — illustrats^ ttec the controllable 

current distributing device comprisin g — ©■£ thyristors is 

controlled by a voltage output control device with 

controllable voltage output. 

i2^The voltage output control device 106 dc constitutod by - 

L ( Vf r ^15 *ejii^s =ombir-ir.c- a zener diode ZDllO^ between the 

^^r^tio^ terminal of the voltage distributing 

resistors Rill and R112 which is oarallel cje i i ifoiuuQ 

between the :wo cower source terminals and the control 

terminal of -he controllable current distributing 

20 device 105, -hereby -^o — provide a proportional voltage 

bias for controlling the controllable current distri- 
ct *16 i ? 

buting device 105, comprised of linear or switching type 
solid state or electromechanical components or 
thyristor 5CR1I0^ # wb^reln /zke aforesaid voltage 

25 distributing resistor includes -She — ^anstitnt* 1 ort by- 

other voltage setting permissible circuits^ in additi o n, 
the aforesaid circuit can be series i nstalled — witr h a 
diode 107 in the current direction between the 
controllable current distributing device 105 and the 

30 output voltage control device s*& — wjII Ho that a second 
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r ^avc filler :apac:::r 123 can re selectively parallel 
^ irracQi-jre ci between the :utpuc terminals, as required^ 
^sa-te&— crs /figure 13 i^s..a. cijca^ — scft omacic diagram of th e— 
a^ive -eapee^eir — 5-eauiat ma — t ype — conxj^oiiab±e — roitage 
-at id cunent — power supply e r nc n^j^- illustrating that the 
proporticnal bias voltage circuit constitut e d — by the 
voltage distributing resistors and the zener diode, 
which is series c ombine d between the power source and 
control terminal cf the controllable current distri- 
buting device. 

£}j£he voltage output control device 106 J n r-nmr i "ut er i by 
e r i — 77rrr - -^n a zener diode ZZ110 between the output 
terminal zt the variable resistor VR110 which is 
parallel c ombined between the two power source 
terminals and the input terminal of the controllable 
current distributing device 105, thereby fee — provid e a 
fixed voltage bias for controlling the controllable 
current distributive device 105 comprised of linear or 
switching type solid state or electromechanical 
components or thyristors y t /ilu 1 L L^r ^> £he aforesaid 

circuit can be series £S SVaiTe d .vf th a diode 107 in the 
current direction between the controllable current 
distributing device 105 and the output voltage control 
device^ a^ — wl ± — « — that^ a second tt qvo filter capacitor 
^C8 can oe selectively parallel i ^iu ile a between the 
output terminals as required ouch qg — that /(figure 14 -w — 
---a — c i rcu i t — schema L i u — ei«aram — — the — a* t. i u*± — capae j^to-g— - 
— ^ Qgulating — type — con trollabl e volta g e — and — current — - p o wer 

.suppi-y e4r^ su ± t^ illustrating that the controllable 

current distributive device is controlled by a voitaae 



outrun zcnrrci device with adjustable and setting 
permissive bias. 

*T y$yfhe controllable current distributing device 105. 

Ge mp - ris c t t — c-f linear or switching type solid state or 
5 electromechanical components or thyristors^^ is 

controlled by the output voltage control device 10^ 
which is further controlled by the pulse-width 
modulation functioning voltage output control device 
CL110 for pulse-width modulation (PWM) control^. |!k 
10 irlrrli riTm . j£he aforesaid circuit can be series itre£flS£e2 

with a diode 107 in the current direction between the 
controllable current distributive device 105 and the 



outcut voltace control device — vol! — as — tixa^fc A a second 
filter capacitor 108 can be selectively parallel 
15 installe d between the output terminals as required* 
L such — as — LhcTt /igure 15 si s a — eirG ^iijt: siz b e matio — diagr am- 



ae-irt-e-r — regulating — ^ype — control lable. 




up ply ^ ircuife^- illustrating 
that the controllable current distributing device is 
20 controlled by the pulse-width rr.odulation functioning 

voltage output control device for pulse-width 
modulation voltage output control., 
/fir J^j^The controllable current distributing device 105, 

^co mprised — » thyristor^^can be controlled by a phase 
25 angle triggering modulation cutout voltage control 

device 106 constituted by the variable resistor VR111, 
phase shifting capacitor C110, and triggering diode 
DUO, in addition, the aforesaid circuit can be series 
n * Tf7Tt4 »ed ^kh a diode 107 in the current direction 
20 between the controllable current distributing device 
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105 ar.c the output voltage centre! device. See — w e ll — as 
•£*»r $ second T *»e filter capacitor 108 can be 
selectively parallel >nst ai ±&a between the output 
terminals^ as required* s uch — s*s — .hat^ ^.gure 16 j.a-- u u - 

5 <r G-z^ev^Er~ — 5-ciieitLa^r^G- — diagram — e-£ ^he — act ivo c a p a cito r 

,-segu-l a - tin g ~ryp^ controliatoie — voltag e — and — cu rrent — pow e r 
.^supply — -circuity illustrating fetMce the controllable 
current distributing device comprised of thyristors can 
be controlled by a phase angle triggering modulation 
10 output voltage control device. 

) i j y8)j£he DC cower source, which is oarailel combined -with the 

Ati/f**^^ control lab i 



.e current aistr 



ibuting device 105 # ^is series 



CSmh i-rye^ with-* a isolating diode 107 in current 

direction thereby to connect the output voltage control 

15 device 106 and the load A- such — « — LhatT /figure 17 is a 

circuit schematic diagram of nhe active capacitor 
regulating type controllable voltage and current power 
supply circuit, wherein its output terminals are series 
l aonuo^ ecr — ^hLui: a isolating diode m the current 

20 direction. 
/</ ^JL^nThe DC power source which is parallel combined wit h the 

e<i Li * controllable current distributing device 105. is series 

combine d a isolating diode 107 in current 

direction thereby to parallel complr^a wit -h the output 



25 voltage control device 106 and further parallel 

filter capacitor 108 ^& 
- fi g ur e — 2r8 — rs — a — c ire uit 



oombia cd -with the second wave filter capacitor 108 ^e- 
to 

connect^ the icad^ 6 inrh nn — that 



sch^merc±xz — diagram — ut — The asuve capacitor regulating 

typ e conti - wlldbl^ voltage — httu ^un^rit pow e r — supply 

3 0 c irm x^ illustr a ting — rita-t — ~-h e — o utrpur — -ermiiiala — ar^ e 
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"7/ Jf^yhe ^ippiicaTiion output circuit cf the <aefc.i*o capacitor 

regulating type controllable voltage and current power 

supply circuit La" combined by tne aforesaid respective 

5 ^ functiona l circuits de scribe d in 1) 7) , 0) - 17) - - — ^ 

<^^J<3i^ he** ac ^> se pacitor regulating type contro ll abl p _ 

voltatr^ ana current power supply — ciicuiL/i cunibined by 

Ttre — frtfte^rOG^l — ^^ cuits — described — ±a — 1) 7 ) F 9 ) 10^ 
_ 1 1 f- /vv~ e^o-r^Ts 

-whercsf^ i-s output terminals are for driving the 
10 resistive type or resistive and inductive mining type 

or rechargeable battery type DC loads. 
I ? 20j/he a €ti7s capacitor 101 .is- directly series c o m b in ed 

rtiA/ ct* e * / between the single phase AC cower source 100 and the 

load 10 9^ wAi^e- /3ne two AC power output terminals 
15 leading to the load 109 are parallel combined -w4rt+r a 

full wave current rectifier device 103, -whereby the 
positive and negative output terminals of the full wave 
current rectifier device 103 further parallel 

GjomjD I nc a"- — ^iwi a controllable current distributing 

20 device 105 ^oiuui ' i^ed of solid state linear or switching 

/ 

solid state controllable current distributing 
components ^in the polar direction^ a« — wci jb m — ttiatr /the 
output terminals can be selectively series i n s V a X j^d^ 
Jsth a load current detector device 111 or parallel 

25 j STo^^ie a tS*h a load terminal voltage detector device 
110, for detecting the relative current or voltage 
thereby to # conr^ol the output voltage control device 
106 and Surthor^l^modulaLfa! the AC output voltage or 
current v # who rain /figure 19 i^s — « circui t sc hematic — 

30 di^^am tr ^he ^Geivc Ga&zxrttrr- — ^e^riraLing fc ypo 
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■?ont roii&bie — v^G4rea-ge — sttc — curr ef^ — pow e-r — s-uppi-y — c-i rcui£^ 
illustrati§ra -efeaSr- activcf *— capacitor ^ series 

aS ffdM^ ed^ between the single phase AC current power 




with a full wave current rectifier device and a 

controllable current dictri butifl g device. 

The rear section output circuit of the irtrivn capacitor 

regulating type controllable voltage and current power 

10 supply circuit can be further^ r 9 lying — ©a rearranging the 

multi-level series combination type controllable current 

distributing device to constitute a multiple voltage 

output circuit th e rein ,/^he multi-level series combination 

type controllable current distributing circuit 

15 ctraraCr^e^Lx^ — ^ — that - A two or more than two linear or 

switching type solid state or electromechanical components 

or thyristors ^.aro ^'coriss — combined — first and are then 

+f t*** 

parallel comoxneci — wit h the output terminals of the front 
section power source y> -w ttilti /^ach controllable current 

20 distributing circuit is individually combined wit - h its 
matching output control device for its individual control/-, 
in addiLiuu, ~ V ^he two terminals of the power source and the 
series connecting point of each controllable current 
distributing component commonly constitute^ the multiple 

25 voltage oKtractions thereby *^q^ individually provide output 



to drive the - individua l load. 

Figurs — 2LQ — Ls— the first example cf the dcrtnrv e capacitor 
regulating type controllable voltage and current power 



supply circuit illustrating the multiple voltage 
30 e x traction s ^ output circuit ^ # thereof /in the embodying 
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example of figure 20, a franc seciicn current rectifying 
circuit *ith full wave rectified current function is 
installed, while the two controllable current distributing 
circuits 105, comprised of two linear or switching type 
solid state or electromechanical components are first 



series comSi^a'' in polarity direction, then are parallel 
c50«LH:ii«d wi^h the power source^ thcrci -n /each circuit is 
respectively coupled with each individual output control 
device 106^, fe-ke-rHfey phe multiple voltage extraction s -«a 



<^ofre> L^Jmtxid the series combinin g point between the 

aforesaid two controllable current distributing circuits 
and the positive or negative power source for individual 
outputs co drive the individual ioad^ in addition; ^ach of 
the two aforesaid circuits can be series inVtalTecl with a 
diode 107 in the current direction between the 
controllable current distributing device 105 and the 



output voltaae control device a^s — veil — arS — thafe v a second 
wroTT - filter capacitor 108 can be selectively parallel 
install j-d between the output terminals^ as required. 

Figure — 2-1 — irs- the second example of the a ctive capacitor 
regulating type controllable voltage and current power 
supply circuity illustrating the multiple voltage 
extractions - output circuity, fehoroof /in the embodying 
example of figure 21, a front section current rectifying 
circuit with full wave rectified current function is 
installed, while the two controllable current distributing 
circuits 105 compr^d^ two thyristors SCR110 are first 
series c ombine d in polar direction and then are parallel 
combin o c k: — with the power source^ and - /each circuit is 
respectively coupled with each individual output control 
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device 1C6 ^ t r. e g o b y-/t rie multiple voltage cwtti-acrions aw 
injii- Li'-L. ;r"i T w "he series combining point between the 
aforesaid two controllable current distributing circuits 
and the positive or negative power source for individual 
5 outputs to drive the individual loadj^ i n addition , ^ch of 
the two aforesaid circuits can be series installe d -wvteh a 
diode 107 m the current direction between the 
controllable current distributing device 105 and the 
output voltage control device as — well — « — that^ a second 

10 w»e filter capacitor 108 can be selectively parallel 
i nctoole dl between the output terminals as required. 
ffi Tigurc 22 — ^ the third example of the a^£*ye capacitor 

ff^^o^V^^ regulating type controllable voltage and current power 
supply circuity illustrating the multiple voltage 

15 extractions output circuity, thereof -A 

the embodying 

example of figure 22, the a ctive capacitor 101 is series 
CQSt£±Si4'a *with the AC power source 100, whereby the AC 
terminals of the two full wave bridge type current 
rectifying device 103 are mutually series caiateS*ecf and 
20 then are parallel GOTr^Vnea .vIlIi the output terminals of 
the AC power source 100 # v^JUf ^each of the two linear or 
switching type solid stateVor electromechanical components 
«- connected to the positive\and negative terminals of the 
individual bridge type currenb\rectifier device 103 in 



25 polar direction^ t jaa i agg y -teg c onfi uj^ ^gyThe controlla ble 
/current distributing device lOS ^^Tfe^ergnT /^Vie output 
terminals can be selectively series i ft3tailQQ -wien a load 
current detector device 111 or parallel ins tailed «**££h a 
load terminal voltaae detector device 110 for detecting 
20 the relative current or voltage thereby ^er further control!/^ 
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che output: voltage control device 106, ^nd /tke series 
combining points of the aforesaid two full wave current 
rectifier device 103 and the two AC power source terminals 
constitute multiple AC output voltage or current 

The aforesaid embodying oxamnlpj -q f -the aefrive capacitor- 
rmgnl nti no ^ype controllable voltage and current power 
supply circuit wxth multiple voltage QKtraGtioa s 
dictribuLi^ uu -fc put ciro t xLt -4«s based on the example of two 
stage output voltage^ UtsieLO /^n practical applications , 
two or more than two stage^ circuits based on the embodying 
examples described in figures 1-22 can be designed^ 
^ where i n^ -he A c ongniq - uti - ng principles of the multiple 
voltage sort ^arr •» distributing circuit \ yc- includo a the 



■ rollowina ! 




(j^ The voltage stages of the multiple voltage eactgaot -agoas 
di ntri "nrr^Qg output circuit can be of two stages or more 
than two staqes; 



^(<^y)Same numbers of the controllable current distributing 
devices 105 can be installed according to voltage stages 



of the multiple voltage e x traction — riisr ribut inq output^" 1 
wherein their series combining points can be used for 
multiple voltage extraction output ; TXe 



( $ $ ame number of voltage control devices 106 can be 
installed according to voltage stages of the multiple 
voltage eMtractisn — w i ^ hnt-j ng output, to individually 



cont rol the current distributing device 105; 
^jj^ A common output voltage control device can be installed 
to individually control the controllable current 




Bebiaes , Application g g\*j snics zz the a ctirv e capacitor 

regulating type controllable voltage and current power 

supply circuit'/^ith 2 *^ voltage output or multiple 

a^.^*^ ^^fr <^c^u^f -Four- 
voltage extractions output irtciuue ^ the following system 

Ce#* /t> e A + ~r ror*S — - , ^ ' ^ 

5 cona'titutions ^ # /v*'^, 

controllable current distributina device 105 can be 
controlled by the output voltage control device 106 in 

- th e following — control circuit embodiment types 

includes? fixed bias, jz*T proportional bias, .or* phase 
10 angle triggering Xiodulation, etc^ ^hcvcby a primary 

voltage stabilizing circuit" between the output voltages 
can be emitted allowing the circuit to react with the 



^p* output voltage variations^, 

ft* **c*Utyl*- j?) j/he controllable current distributing device 105 can be 
i5 controlled by the output voltage control device 106 ptC* 

^allowing control circuit e mbodiment: types 

(o mciudisg nxed bias, .o^r" proportional bias, or phase 
angle triggering modulation, etc y ^j^ e r^ y a primary 
voltage stabilizing circuit can be installed between 
20 the output voltages to improve the control on the 

controllable current distributing device affected by 
the voltage variations^. 

Figure 23 is a circuit schematic diacram of the aotlvG 
capacitor regulating type controllable voltage and current 
25 power supply circuity illustrating iiwrts- a voltage 
stabilized circuit installed before the output 

terminals^ wJaereTh y^he primary voltage stabilizing circuit 
-^ s mai nl <F comprised o f the output voltage control device 
106, voltage distributing resistor R201, and the zener 
30 diode -D201 which is parallel c^irSi'nec between the two 
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terminals of the output voltage ccncrol device ^ m ^pt- 

*jjr\j f^n ( /^he aforesaid circuit can be series instaXSred^ 

a diode 107 in the current direction between the 

controllable current distributing device 105 and the 

5 output voltage control device as — w e ll — €ts — that -, a second 

y * 

w*sre filter capacitor 108 can be selectively parallel 
installed between the output terminals as required>r # 
ciw*** 1 * X/ f the controllable current device 105 is controlled by 
the pulse-width output voltage control device CL110 for 
10 pulse-width modulation (PWM), ^ the primary voltage 

stabilizing circuit between the output voltages can be 
selected to be installed or not installed^. 



oad—side feedback signal is accepted by the output 
" voltage control device 106 to control the current 

15 distributing device 105 for providing corresponding 

distributing current, thereby £e — control the terminal 



voltage or output current. 

As summarized from the above descriptions, the invention 
is -ky^ series^ - combining ;bfee- capacitors and bridge type 



20 current rectifier devices to constitute a voltage reducing 
and current limiting rectifying circuit, 



25 



controllable current distributing circuit device ^ie* 
parallel combined between the output terminals of the 
current rectifying circuit th^refiy to actively control the 
output voltage,, s- etting — otatua ^. th e rsf ore — — invention — Ls^ 
^so— jrfmuvaLxve with clear circ uiL ImiLLi o nal effect i vfm sas, 
y z-Mir- Jnwfui "immT^^ ] -t s greatly appreciated. 
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